ImmunoResearch). EdU was detected according to the manufacturer's protocol using Alexa-647 azide as Component B.
Immunohistochemistry and cell quantification in embryos
Immunohistochemistry on embryo whole-mounts has been described (Reimer et al., 2013) . Motor neurons and other cell types were counted in confocal image stacks of two or four (pH3 counts only) midthoracic segments as described (Reimer et al., 2013) . In some experiments, the percentage of embryos in which spinal islet-1:GFP+ motor neurons were present were scored relative to controls. This was done at least in triplicate with at least 15 embryos per treatment group. This test measures promotion or inhibition of islet-1:GFP+ motor neuron development in a dose-dependent fashion, as confirmed by cell counts and fluorescence intensity measurement (Reimer et al., 2013) . For all quantifications, the observer was blinded to the experimental treatments.
Immunohistochemistry and quantifications in adults
Immunohistochemistry on 50 µm vibrating blade microtome sections has been described (Kuscha et al., 2012) . Quantification of serotonin, TH1 or dopamine immuno-reactive varicosities in confocal images was done semiautomatically as previously described (Kuscha et al., 2012) , except that particles were counted with a particle size from 0 to infinity in Image J (comparing this method with manual counts showed a very good correspondence). Quantification of dopamine immunofluorescence intensity was done with Image J and is given as the mean intensity and the number of pixels of the highest intensity (255) per spinal cord section (3 sections were analyzed per fish). The observer was blinded to the experimental groups during quantifications.
Cell numbers rostral and caudal to the lesion site were determined in a blinded fashion from stereological counts of confocal images as previously described (Reimer et al., 2013) and schematically depicted in Fig. S1E .
Drug and morpholino treatments in embryos
Drugs (serotonin hydrochloride (5-HT; Sigma H9523), 4-Chloro-DLphenylalanine (pCPA; Sigma C6506), (±)-8-Hydroxy-2-(dipropylamino)tetralin hydrobromide (8-OH-DPAT; Sigma H8520), fluvoxamine maleate (Sigma F2802), WAY100635 maleate salt (Sigma W108), L-745,870 trihydrochloride (Tocris Bioscience 1002) and pergolide mesylate salt (Sigma P8828) were added to the embryos from 24 hpf at a standard concentration of 10 µM (50 µM for pCPA), as described (Reimer et al., 2013) . The htr1ab morpholino (5'-ACGTGTCGTTGTTTTCTTCCATGTC -3') and control morpholino (5'-CCTCTTACCTCAGTTACAATTTATA -3') were injected at a concentration of 0.5 mM into fertilized eggs, as described (Reimer et al., 2013) .
Intraperitoneal substance applications in adults
Animals were anesthetized and injected intraperitoneally at a volume of 25 µl. 5,7-dihydroxytryptamine (5,7-DHT, Sigma) was dissolved in distilled water and injected at a concentration of 4 mg/ml. Serotonin hydrochloride was dissolved in distilled water and injected at a concentration of 0.2 mg/ml. 5-ethynyl-2'-deoxyuridine (EdU; InVitrogen, Paisley, UK) was dissolved in 0.3 x Danieau's solution with 15% DMSO to 4.11 mg/ml. Vehicle injections served as controls.
Fluorescence activated cell sorting and RT-PCR in embryos
Motor neurons and pMN cells (25000 and 17000 cells respectively from 200 embryos) were isolated from double transgenic olig2:DsRed/HB9:GFP animals by lysing the embryos and FAC sorting of cells followed by determination of relative receptor expression levels by RT-PCR as described (Reimer et al., 2013) . We used the following primers to amplify serotonin 
FAC sorting and PCR of adult pMN-like ERGs

Statistical analyses
Variability of values is always given as SEM. Statistical significance was determined using Student's t-test (for normally distributed data) or MannWhitney U-test. We used ANOVA with appropriate post-tests for multiple comparisons. Scale bar in C = 50 µm. 
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